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(54) SCANNING LINE INTERPOLATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a scanning line 
interpolation device that can apply smooth interpolation 
processing to an image having an edge in an oblique 
direction. 

SOLUTION: A vertical direction interpolation circuit 2 
applies interpolation processing employing upper and 
lower pixels of an interpolated pixel in a vertical direction 
to the interpolated pixel and outputs a vertical direction 
interpolation value ID. An oblique direction average 
arithmetic section 3 calculates an average of values of 
pixels placed in oblique directions with respect to the 
interpolated pixel on the basis of angle signals of oblique 
edges, and outputs the result of calculation as an 
oblique direction average value AD. An oblique direction 
difference absolute value arithmetic section 4 calculates 
an absolute value of differences of pixel values placed in 
the oblique directions with respect to the interpolated 
pixel on the basis of the oblique edge angle signals AN 
and outputs the result of calculation as an oblique * * 

direction difference absolute value DD. A mixing section 5 outputs the vertical direction 
difference absolute value ID, the oblique direction average value AD or their mixed value as an 
interpolated pixel value IS on the basis of the vertical direction different absolute value ID. 
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4 3^ffift£:ft£s$#:frfa¥iS7'ffiA a, Ab, AcOi 
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[0067] -t U ? ? 1 9 14, */MIffl5£« 1 8 K 4 "9 

815 1 6^c,tUil$H-&^*^[fi]^^* : l-ffiD a, Db. 
D c %«3g«**«*+ftaEK*tlSi-*»W)*flHlfl' 

& o 

[0 0 6 8] «t>Htt*!i5e«2 014, SE^fa-tTiHSHI 
fftmSB 1 3rt>£ffi;fcS*L<&fiE-tli5(HtPii4U f fiET 
10 U^ffiQ^^^H-fe ^ 1 7^<btH*$tL*^J6^[S] 

3F*^«[Ro-7*,>fH«[**i3eL, «3fee**a^»2 1 

[0 0 6 9] 7S-&S&2 1 14, -feU? ? 1 9 *»fcffi2j3*L 

<&jsM>#i*j3$Me**fcs icgo-^-c, £E#fi*tMi5iE& 
us tfiE^faffi&ni i Db<om^m<onm^mt. m 

2 43 4 LFEI 3 K ?F L fclgfi&^lfi] 5 ?*^ A D t 

[0 0 7 0] 4 fc, 2 1 14, ^Httfli^SB 2 0 O 

^iSjsp^MtRri'SE-tliilHiP tiaTIfttQi^t 
HI«-C4rv>»-frU«±, fiE*rfi]«raiBIK 1 2i»e.tB*S 

H^SE^^Mraffi i d frttmnxtt i s t Lxmu-f 

jffl^<Dffi<OHlc5rV^^lC»4, «**^|6jfflRI«ta* ? tfto 
^-fl-fiE^lfilMMfea^^^^o 
[0 0 7 1] flSdMBittt* S8I5 1 6 J4, SE^ 

30 fcj_tTB*l6*Mft**ffii*#» 1 5 K J: ») tL/.rJbT 
£5M6**ttAB* , J?rJ&ft.fc "fe/hSv**^-, ^H6*|6] 
I^JttfDa, Db, D c i LT»)S©t*i "2 5 
5" i-irmrtitiilJ-r&o ftii:4 r>, -fe u-* * l 9 
&»;&Sfr4ttA#mi6^#ttS:F**:fll[ "2 5 5" 
t %h 0 fi-ft-»2 114, SE*l6]«Hl]£S 

1 2*^tB*$*i-«>SE*|fi]*IW < ttI D*WHI1*'ISI 

*tr^SE*i6iiiHW!a* t: ff*>n*o 

40 [0 0 7 2] **Jfe<D3&S-C-l4, SE^lfilffiWlHlK 1 2 
iCIfloilll^SKffiau £|jg«-§-AN£§:ttSA# 
^2 2#AJ¥Si:«il« »ft*|ftJ36»#Bitfl[a[Hc 
SCI 6 ***»JHti#»K:ffia L, ^^•[6]¥^ffi?**8C 
. 1 4i«*2 0lHlfSCffiaL, 11^815 2 2**fflPBffiHl 

[0 0 7 3] 4 fk/hfl[*03fe«5 1 8 ^t'MfJSfS 

815 2 o a^mmn^mz^ l, fiE*r&]JiTii»^ 
so Q-t&ttmmnw 1 5 * ? ±T^^rs*#s^=ffls-r^o 
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[ 0 0 7 4 J 16 itm 5 COi446^[S]¥^)ffia*gl5 1 4 £ 

& a i u w 1" * * ^ * * ^ v *> * ° 

[0 0 7 5] @6 iZH^X, I Htffir$M&&*7jiL. 
A Ltt*HB*SEiBlI L«5±Ojfe2E»*^U B L (iffH 

Al~A5^tA, TOTfe*i»3Llili5(EB 1 ~B 5* 

[0 0 7 6] gieOtfOTUx E5^SftAN4««t 

u + i ^fsis-^end +r-^-r 0 

[0 0 7 7] HI 5 C0^f*<)*|fi]¥^«j*ffSB 1 4 f±, ftlM 

jgEi&A L WHS? A 4 nmmfete i UT«>***B L ©® 
fB2 ©#jgffi<73¥^«££*#ftft¥:$llA b t LTffi 

#u ^end -<o*rfi]^'fi:ei _ ^±'^^4^A Lois* 

A 5©»J£1i£-fctH r ©7fe&S&B L^IIStB 1 

©wttifH<»*iRiwiA atirm* u ^en d + 

Oj|6](:tlti±«SMAL©IlA 3 ©ffJtftiJ 
J: tTF B LCOiBXB 3 ©»Sl©¥^f S:^* 
*(p)¥^ffiA c t L-Cffi2J-f£o ifc, HI 5 <0^a6*|6] 
Mfl-iS&ttttrSitSB 1 4 M\ tt^If I N &*P'kb LT^c 

end oojisicfit^ifSSiaA l^b* a 4 cos 
**it*#0#fiiftfM6*MtD b t lt a* Lv ^en d - 

0^|6jKttBi--&±<Ojt3fc«lAL^)n^A 5<DffKffli: 
TOjfe^StB L60BISSB 1 ©»StttOl*^*ft* 
#J6*l6l*4Mft*MtD a £ LX ttij3~? & ittC, 
d +<O^T|nJ^Si"'6±^ , 3t*^A LOlf A 3 Off Jg 
tttTOjt*^B LOIBXB 3 <DmBttet<Z>m%-<D&tt 

[0 0 7 8] #|ttto»iR<Djfe*IMiM*11fciJv»T 
(i, »»*KdSfl-tt*iMiS*«0 t Liv»lTHto«C 

Kit I DJ3 j:^**[6]^«6it1tRWJt$4r^t$-^ 

|fij © i ? 5> * 4 B« U # v* T » 6 * 4 H»S^ 

[0 0 7 9] 4 fc, #*#flJS$Mfi*Mi**» 1 6 K J: 
!)K[HJ**tfc*W>*l*02fe5'*fi*iHiDa, Db, DcCl 
cfv>-C&K'fg-§-ANK: J: QTjiZti&Jj&l, - ljjft&i. 
V t + l^|plO-5*)S<>fflM^SSv>*|S]S-*iJ^L, ^fi6^ 

isw^ntanrsB 1 4 t j: o fra s ^^M*^ifi]¥^ffiA 

a, Ab, AcO^*>*<>ffiB80]a5v»*|pIJw*tlDl-*» 
[0 0 8 0] j*J6*ra«5i9-y*'*'i-41»ftK 
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[0 0 8 1 ] $tz. ®t>-ftfa<r>x.v 5>**-*-4Wre 

10 [0 0 8 2] H7(±ftfiEe*AN*a*-*-*li1ftAK^ 
[0 0 8 3] EI7<7?lIftAK^m^a(±x 7^^^*') 

31.2 4t<fbffi 32, ftiB^r/K 1 ) rtttfcw-s-feaffi 

3 3, ^-'/T7f V^fc£&fH3P3 4:fc«fct>*'J 7T 

[0 0 8 4] (*««■§■ V D Hi, 7-f>>*'J 3 K 2 
-ffi-fkgB 3 2£J:tmffi , > 4 > K^rtBfcf^-f-^aSBS 3 

20 a 0 3 1 *»<ba*sft«ifc*«-g-vD 2 

»*, 2 ffi-fksc 3 2 is j; tf^m ■> > rt^ftii-^toa. 

g|53 3 (Z-^-x.^tL4o 
[0 0 8 5] 2tt<fc;6B3 2 li, Aft £ ti^fiHl-^ V D 

1 iiJiOf^-f v^^e'J 3 l^ibmftSft&Bfcf^lf-^VD 

2 s: , t^a-r £ f ^ > k rtifcffiM-f-toasc 33^ 

" 1 " is*V "0" !i^ii2ffk^?->B I £ 

30 [0 0 8 6] iit, ^t±J^ -f V K>7i±. MZ.\£. 

ffVD l©7lB«i3i:t>*^«-f-VD2©71i# : Sr-g- 

tf 7 x 2 mmo&Mffita.. wmi*vd 1 © 1 5 bx* 

i tfWtil-f-V D 2 CO 1 5 Iffl*^^-^ 15X2 WffctDm. 

»«**-c**o 4J3, JfiLT<o«9!-ei±* -f>K 
^©•fr-^XS: 7 x 2®*ti-4o i©^-§", aH-fb'-?^ 
->B I Of-fXl±7X 2I*ii5. 
[0 0 8 7] l&ffi K>> rtft««-5-«sa» 3 3 It. 

40 tffi^r/K^rt^tSfVDl, VD 2© ¥ 
^ffl^SdiL. 2fiibSC3 2 \zw-%inML\3*2mt 
<Dfztt><D L^v^fii: U4x.S„ 
[0 0 8 8] 'J 7 r V>Xs*?-yft*ii&3 5 t±, 
" 1 " J3 J: (7 " 0 " 30^ 4 5t»© ')7 7l/>^- 
>RA$rH^L, J->yft8t&tiin3 4 t 

#'j7 7l'^^?-^RA«t'fXli^aj9 

[0 0 8 9] 7 ftW&WS 4 Ji, 2 

«ffcg|5 3 2 *t>4x.ibn4 2it-fb^<^->B I £'J 7r 
50 UV>?./<^->fl*.SB3 Sfrb5-x.htlZ>®&.<?> 1 ) 7T 
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h e KIT, 2mt^9->B I t*'j77^X/^- 

> r a t <r>)tmm z ft »?^o 

[0 0 9 01 H8«±BI7 0 2lt{k»3 2frbtMjZH2> 

[0 0 9 1 1 18 KJs^T, I NliffiP^SSft^U I 
LI±»W*aEtt*^1"o ALtttllM**ttI L<& 

±©j£*»** U B L I L WTOjISI 

[0 0 9 2] U8<7?^JT-li, *fKtf>fiH«# (BfV>g|$ 
4M 7)* "0" t^?it> #*OJ*v»«» (9l*v*«fl-) 

" 1 " f^SnTv^o 2mt>*9~>B I KJSV^T 
li, ifox?yoftK4 , 4 5' i^M. 

[0 0 9 3] H9»±I1I7CD'J 7r U >|&£.g& 
3 5 (CJ: 'J 7 7 U>A'<9-><omi7F-f 

[0 0 9 4] 09 (a) , (b) , (c) , (d) , 
(e) tt -eft-Til 4 5° > 34° , 27° , 22° Jo X 
VI 8° 0'J77 l/V^/^-V^t. 0 9 WfljT- 
li, £±7)>*B#v»gl55-i:^t5. fiTifflJ^ti^T 

[0 0 9 5] I9Cfti7i:. -*5cO»aE**KJ: 
jiJ77 V >X/*9 - >Ki3V>T (i, fiF^li^Sr^'ki: 

tajxJi, 4 5", 2 7° £.£0*1 8' <Dffl<DMmx~&2> 
3 4° J3«t^2 2° *Kt^ii ! -Ci5o 

[0096] m8<o2jt^^->B i am 9 

(a) O'J 7 7 Uy*'*9 — >t — Wcf&o £<0*§-&\ 
B7,<*->v?f-V^fcBafttii»3 5M\ 4 5° 

+ a a n & tb * -r * o 

[0 0 9 7] H7 0B«ftfiaftffi**KiJV»-Ctt, *W 
^-fVK^OftftltVDl, VD 2 <7>ifJg:fl-*£ 2 
tft/^-VB I K«*U 2«ffc'<*-VB I 
tt^^^WV 77 VR A 

[0 0 9 8] tffi') 4 > 

t::K#&< 2&it'i*~>B I £ffr£1" t7i f -C-§ 

& o 

[0 0 9 9] ->Xyt<ommft-ft 
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[oioo] SfcK, r^ff^ci^'J 77 w 
MUX t L"C * *t*»ffi1t *w* ^ IB* * Jg^E 

[0 10 1] ui o«±aae«*AN*ffi#i-*ii«A* 
[0102] ui i oc3ffi«aa*t*m*«»±. v>* 

U 4 K ±7 4" V^H'h&UiSM 2, T7-f 
/Mftffl»4 3 , /^-'✓▼?fvi*AMWB»4 4 is J: 
rj-*'; 7 7 1/'/^?- V%^SB4 5 S-&tfo 
[0103] ftmVD Hi, 9 -f > * * U 4 1 J3 «fc 

*V 4 1 li, X2j3*tfc?fe«flM3-VD 1 Sr 1 7 ^ V (1 

ffi7J$itSefc«^i-f-VD 2»i, _t? 4 
20 4 2 tC-5-x.t>;fx.l>o 

[0104] ±7 <i vS**/h*ffi» 4 2 14, 7 4 > * 

* <j 4 i ^htaij^n-h^^m^rVD 2 hj^ttmptj 

j: rjf^/Karolifi^^i-^TcS/h/^ - > P 1 - 
V-7y^>^ftK^mSB4 4 T?'-fvt*l 

J: tf«*jftotfc«*^i-***'h''** - v P 2 
^_ v^- 7 ^v^S^tllSB4 4 StcS/J^-* 
30 ^ _ v P 1 # i Tfm*M'b'*9 ~ > P 2 ti, -eix-Fix^ 

[0105] ::t, tfeffiv-f > K7t±, e^ft 

D 1 <0 7 Bfli3 J: W&m^r V D207 ®*«r-g- 
tr 7 x 2 !Mft«-» V D1015 ®»J3 

i ^itH-f" V D 2 O 1 5 nSgi-g-tr 15X2 iffl*<0*g 

^_> P i ^io°«^:ffi/h/<^->P 2 co-^-fXti-g-tt 

-TtL7®*-C$)'5>o 
40 [0 1 0 6] V 77 Vs^^9 -y'&'kMl 5»i, 

>J77UVX^7->RB^4L, /<?-y7?f'/ 
^AJg^tBa54 4 i:4xi. ^S-U 77V>^->R 

[0 10 7] /<J->77fy/AJ»Hl«4 4(i, ± 
7^ V^7<^/h^ffia5 4 2 ^t>mtl§^4ffi7C@^''' ? ^ 

->P lisirjfT^'f >«*S^*tlB»4 3^^>m*$ 
tL^^Tcffi/h^"^- > P 2 «r'J 7 7 UV^/^-vM 
§5 4 5!i^4xf)^tSff)'J77l/V^/^-'/RB 
so o#^£ifc©L, -SU'J7rV>V^->RBO 



(10) 
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[0 10 8] ttT, M/M?->P1, P2t#'J 
77 U>*/**->RB t<#Jtl^^£'<*->^ ;'^ 

[0 10 9] El 1 1 f±E 1 0<O±9'l' >ffi*&'MfcfcU6B 
4 2^-<ttfT9^ >ffi*S/M*tU»4 3^tiJ2j£:ft.£ 
S^S'h/*^ - > P 1 , P 2 CO— 08£7jrt*£5*;ET* 

& o 

[0 1 1 0] Bll 1 C&v>-C I N»±»MB**^L, 
ILIiMljlSiiift. tfc, A L lUilfljfealEai I L 1" 

[01 l l ] mi lowett, TMP^faoifK^^fc 
&ffiT-^£:h..&o -fP l. P 2 k±3v>t 

[0112] [212»±I1I10<D , J'7t U>^./n*^->% 
£g&4 5 izX *)5£&.2tl2> V 7r \s> A/1? - ><DM& 

[011311112(a), (b) &*tl*1%4 5° & 
£tf3 4° 0'J7T U V^r^-fo II 1 2 Hi3 

[0114] 012 (a) , (b) K^rtJ: -5 

C0^* f fn-?ti4 5° *5J:O f 3 4* (cI£5g£*iT^ 

[ 0 1 1 5 ] Wx. «f > E 1 1 - > P 1 , 

P214H12 (a) C'j77l'V^^-^t-itt 
*» £«>»£\ 111 0O^?-VT7fv^KttU« 
4 4li> 4 5° ^/TtMffANS'ffi7Jt^o 40 

[0 116] El 0OH«tftft«W*«»=4JV»T«i, & 
ttt*4 > K9rtO«MMM3-VD 1. V D 2 ©JWflKMIifc 
& It & J:' l)«*Aottl * &i-C*C/h' < * - 

>P1, P2ttPJBU ->P 1, P2t 

[oil?] ;©s^ &*.*J3.£0 f ffi/J\££*ti lt 
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[0 118] t/:, -^7CCOiWS5?-^^<t-&/^->-7 
•yf-y^^tfoTV^OT, 2®JgK<0H^ffiS-fflv>4 

[0 119] £<bK, -^7cO)*JK75•^^^-J:^ , ; 77 u 
H *■ 4><C> L T j£***fcOtfc* K & & «• Jg^it 

A*T#&o 

[0120] 15 OfiE7J(6]±T|BiXttffli±ig|5 1 

3iJJ:W f +HI«[fl3e»2 0 £ 

[0121] s/-, B«AaE«tais6*oflija«ijiiB<o«i 

tcl?IS?*tr> #H¥l-3 3 1 6 7*&*«8f 

[0 12 2] 

T-, j$*!>;fr|pj<DJ.7 v«r*-f*li^Ui5V»-Crtc>^*ffl 
[l2E<Of81|ifc§i9i] 

[HI] *5BWW*10*ifc03ej8KiJ»t*3fe*ll«IH 
^e<o«56;^^-f 7D 7 ^ II 

[12] wi&<vftmtffifflmmzm^zwmt<Dm%* 

[EI 3] HlO«R-&«0»f^*KM-f-*fcie>Oit5*ia 

[IU5] *»WW*2 0**OJ^|RlciJ»t*3e3lElMiM 
[HI 6] H5Wj£**Slttlim«©#**fl¥^«8l*» 

[17] AK«-f-^Hi7J^-^iiI«ftS^m^S(7)«fiKO 
[18] H70 2tt-fk«B*»?>til»Sn* 2«-ft/N - ^-> 

[HI 9] ffl7<DV 7 TU>Xs*?->£;fkm~ 
ZlXh*) 77 PVX/N'^-ViOUHS-^-t^^E 

[mi o] 7%jsffi-i-^t±i*-r^®faftj°s^m^e<75«fi!c 

[1111] El OOJiv-f >m*m'btfitii&&£V t T7 

4 >mjz&'i-*&th®fr b&jjz ti2>m±&'h'*?- ><o 
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mtmir^m - *4, 

[EB12] HI 1«V77 U «fc «9 5 , 

5S£3ft* 'J77 >0««r*-fflta:H 6, 

[Ell 3] f£*0«3M»»Kauil(t««nfta«:R 1 3 

W-r&^ft^)«S:H 1 5 

[flF**>tt9l] 1 7 

1, 11 ^r^t'J 18 

2,12 fiE*[S]fflrHl0S& 2 0 
3,14 »a6*ffi¥i*«»»» * 
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1 6 ff»*ffi&»«tt«tt*ff 
2 1 iB'&ffi 
2 2 XtUffi* 
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